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*^p D p L/rtitg^^-r^ A-SA^^iiifitzfPfffi-etnf^. 
-A^Mi^ L/cc;6«e>. ^^^®*^ e>t&tts$n§m?^»=Sri+iiij-r -2) :i ^tz 

1 1-8 6 7 3 1 -^i^^tzlBm^nTV^-S o Jl, 

25 n-5o 

^ 1 1-8 6 7 3 1 ^^j^m(Dyjmi}. ^mmomm^nt;: 
V (Diz^^t^^ ^mm izM L xm(Dm7b^i^ mm "^nta^m 
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5 mmom^ 

20 

^tif-r z hiizx-ox. mmm(D^m^m^izmm-t ^ z tt^x^ 

mizm-r ^<^\^tm^^^>h^cDx. ±B7.^^ h ji^^m^-r^ z tiz^ 
oT, mmmcom'm'f-miz^ii ^m^cDiikmmm^nmL. mmm(Dm 
m^^A^'bo'm^iktmzmr ^d^^'^^mmo^mizmt 
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zt^^-c^^o rcDcfc^t^LT. ^^igtccfcni^, ^mmiz-D\^x(D± 
z 0) ^ ^ izmmmcD^m^Mmizmm't ^ z tizj^-^x, ^^cDrnm^ 
mm^^-r^m^^m^-r^±x\ mmLtzmmm:i!)^m^izmLfz^m 

10 ±si7.-<^ h JVCDWl'mizmtXit. m^mi^M LXM.O)^<^ T 
^ra t J^c e> tf 7^<c ^ d i: $f ^ L V ^ o 

±fe© J; -5 izm^Ltz7.^i^ h )v^mmr^z c j; ^m^o 
m.^Wi]ii'&Lm'^^%'ikm^m-m-rhz^i)-x^^tf^. 7.^^ v )V(Dmm 

m^CD Kinetic SttH iz J: ^ t°- ^ C7)3it>±;i)^ «9 &B;6^^<l:i- ^ 

20 ZZX^^"? FKinetic ifettSC J: ^ tf- ^ J i:VN^<^){i. 

Kinetic miH — i^'m^tzi,^ \Z ^ X^C ^ Z H ^ M^T ^ (D X it tj: < , 

O'+'t' Kinetic WitH-rk'm^lZ cfc•^T^l;TV^^SP^=§:^^T■V^ 
ntfcfcV^o -r^^cCt^^. ZZX\^y r Kinetic Sjfm cfc § ^' J fi, iij 

25 e- 0 c: i: 3b ^ Kinetic tit HJ-JJ^m^ fcttT/j: < Potential i& 

Potential m (3 cfc ^ « ^ O tU ^ < ^C^o 

m^(D Kinetic WlHHZ J: ^ cfc 0 iS x ^ - ill Hn -5 bf-i^ 
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r-JS^m^-cD Kinetic SlfttiC J: ^ bf- 0 1; <S i ^ - ilJ ^3 Jgn 
^t'-^'j {±, EPJn-r ^ Am£Et3>i^j[5-r S b'^;!^ (K^ b -<;b E vac) 

So'V^X. Kinetic JfetBtr cfc S If-tJ' J: K> t i£ x :^ ;u - #J 

10 * -?>:m^CD Kinetic SfefcBtC ct i> If- J: 0 i&J^ ^ Jl^ ¥ -miZ^tL 

MJ|*4'fl}iJ^$nSz:2>^m^ O Kinetic WcHH:^ ^ ^ \^ - ^ H . :t > m 
15 l*^ffjt^J3. ±gHlf-iJ' 0 ^{£x:^.;i/¥-ffliJt3;an-5 e-i? i:(3Dx 

20 Ofir«0^'fb=Sr^4?)§o 

•9^3. WLm.m.^mmuiifi^m^^^ix^m.^Mzm-mm^m.^'^ . mm 
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So 

15 -^feSo 

ia2«, i'J^t^5f4*> e> Kinetic mh^n^-^1i,^(D7-<i!^ h ;US:J^ 

e> n fiffi « ^ © ^ S s o 
^ 5 ti. m^mn izm T ^ \^ - /.mm iz ^ ^ X mm ^ ntz nrkm 

25 EI6(±, 0 5 C^^nS^e-^ ©S:t>±:6« Ofeg^. m^tf-A» 
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10 f^mmo^M^mmr^o 
immcDmm i ] 

15 ^0=SrfflV^-5o 

o 

20 h )vm\'^mm. \ o o mi'^Ltzz.nk'm.^T.^^ v ji^^mm^xm 
hii)-ibmjsi.-^ixx\^^. 

7.^^ V ^i'iij:^^B 1 0 0 K^w^ 110, (-7 o y h 

25 1 2 1 , m-^u.m^z'm.^^mmir 130, :^^gi±5tf ^^cd^c 
y^^±^^xm'^^m\zmmr^^ * 1 40. ^11^^*40^®** 
e> sfe ti} $ n ^ - m ^ 0 X ;w - ^ iiij ^ -r s m ^ 5^ 3fe fi ( c M A ) 

15 0, 1 1 0 e>if^T^#^^E 16 0, Zixh^^^u 

y V u - )Vt ^ u y Y u - )vn 1 7 0 ^ A- e> ^fi)c $ tlT V^ ^ o T^^jo, 
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n^^^ 1 1 0 itmm^n. <f^y Fmffi^3«/cnTv^So 

1^*4^ 1 2 0 1 1 0 ® mEEW^JOSP 1 2 1 

5 \%%-^'^^\ 1 0 ®^gP{3|SgSnT*5 0. F;f^® AmflE'Sr^iDnTt -5 

mffi^^ingp 1 2 1 *^e>^*4^ 1 2 0 ^-ey-^^i- 1 2 2 *^se^$n, 

>M i 4 0 ti, (He. Ne. Ar. Kr, Xeab-S 

10 VMiRa) ®iE>r y ^^5Jc L, PJ^M*4 C f°l T Ml^ T ^ CD 1> T ^) 

^M^e 1 6 0 ti, m^^§l 1 1 0 ©P^gP^KS^C^m-r -2) w 

T t ^ ^ ©-eab -So 

^AaSP 12 1, 130, 'f:t>Ml40, 15 0, m 

20 ^^tt 1 6 0 ©Sijf^=&^J'^t-^o 

( ^ fffi ^ fi (7) ^ S 1/ iij fp m ) 

±ie«^0 X h )vm\'^mm. i o o \z^\^x. ^*4^ i 

2 0±f3PJ^i^J^^«^B-r "So 
25 ^flF^©ii^fr«eVN, 3 y h n-;i.aj 1 7 0 tt, UT© J: ^ 

m%.^m. 1 6 0 ^f^i>$-a-TXSgw^ i i ort^risx^ (^^uxfi i x 

10-7Pa) tiTi^^Trg^^-T'So 



8 



wo 2005/020268 



PCT/JP2004/012415 



5v~-55V) =srWJa-r-5o ztiiz J: -oxmmuncDmmit, mmcD 

M^^^ 110. m^M 130, -i ^ \ A 0 ^ «-?^7fetl 1 5 0 J^c 

{3 5i>f L T A mfe « n -5) o 

1 5 0 ^Y^m^^^o 

10 ^JPtTV>-5>o 

^t;f^«2 0 0 fi, m^^Ttii 1 5 0 h —'ikm.^ >^ ^ ^ h ;u©7=-'- 

20 ^^*5, c: d T'^-r#:^^iJ' h ^Wx-^ ti. S i S®±f3^ $ 5 0 0 n 

25 (Kinetic Itfeffi - iJXcm^^C ^ S e-^ ^^tlT) 

j^-^i? h ;upj^^a 1 0 0 Xit. mEE^Jngp 1 2 1 T'A<35mjE^fP»n 
too, ^ y^ I 4 0 7b^ ^ ^ Ti- y ^mm Ltui}^ ^ . iiJ^i^*4*^6 
Kinetic Si tb $n^-^;>;:m^ (:t-i^'xm^) © >^ h v'U ^iS^6tJ C 
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Kinetic tkiH ^ tlfz ~ykM^ (D :l ^-^ ^ — it , *^b-^;bEvac f^ifi*^ 
e) X ^ ;i/ - iSI {3 ^ -r § o 

0 2 {i, -^JT'^b o T, MB^tfa^ 1 2 lT'Epjn-r-g,^A.rT:5^ 

«-40V, 'f:ty^l 40TMil keV(^>Ar+-1':t>=Srbf-Amii 

5 9 0 n A-eiiki^ t;^ci: ^f3ffipj$nyi4j0"e2b^o 

~rXm^ 7. ^ ^ h ^L-fZfeVAT, la 2 t3^$n'5 <t 3 (3. Kinetic iif ffi 

^ntz-rxm.'f- ^ ymm—Am^) j; s - epjpl^cA/^' 

T;^ ( - 4 0 V) iZMJ^^r U-^^WEvac ( 2 3 e V) 

m2iZi3\^X. If- P1~P8 :t yMltM^&ii:^;^- e.-^©B# 

2b ^ o 

#tf-^Pl~P8 055:*)_t;65 OfeSLl-LS {±, A e> IIIH {3 <g x 

D fiz: « L 7~ L 8 PbT c7) :7 h Alt t A. if 0 1: ^ ^) o 

^::^ov^x. nsL^mmrntm 5 fzo 

25 C: ® «t ^ LT^tofcSfiffifif (JK^^PbITI, h» AE) Cc); oT, 



10 



wo 2005/020268 



PCT/JP2004/012415 



^fz, d © lf-i?i!:t>±;6^ OfeStiK^ U'<>'l^Evac izMl^^T ^ (D-C . 

ms (a) it. mi^mm. a 5i-y®MI*^#^j:^tcoV>T{i_hie 
Cl] -CUmLtzOiimmiZ. -< :i-ymmLtj:ib^ib~i^'m^y^^i^ h'jU 
15 ^SSiJ Life — ^JT-ab^o 

03 (a) izijk:^n^ iz. WUat ^ ^ ^< ^ T >^ (23eV) iZKi . 

twi^^'- \y^j]^mmiz'ij ^ i)^M.^n^o mm(D\^-i^ it Kinetic n 

20 Ih iZ ^ ^ h O X' $> ^ <D \ZM L X . 0 {£ X t> ;u — b ;K?) - {i 

IEI3 (b) . (c) \t. ^ ■^yW<Wi-^'^±.\.X2'rfWM'^-ELXJ 
25 h ;^^3^3V^T, Kinetic 2& tB J: O *j iS x ^ ;u - 

EI3 (b) . (c) :i- >mM^i¥±Ltzm(D~ 

J^H^X-?^ h >'b{3^V>T{i, Kinetic J^f ttS 13 =t -5 Zl J:)^ m ^ © - 
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(PIO. Pll. F 12) <D A^- U^JU to 

fgx:^;m^- U-?;U-{!^m^^tf-i? (PIO. Pll. P 12) O^S («»J^ 
15 (J, e- i^' P 10 ®i« i^-i^'Pii. P12CD^$^J%) *^;*:tv^t5i:^ 

mit. 3 n ?>{gx U'-^;u-7^m^ (Pio, pii, p 
12) <z)^s*5^{b-r ^s^vN (^<biis) mmmo^mi^i^^m-r 
20 ^tff^B2 0 0 -e«. r ©^<b^s^®tti tx, mmmommm 

MitM^onta n LXit. m^it. \^-^pio o^gtz^t lt t°- 
^pii. P12 (D^^^^ t'oyn&i&T-r ^^^^m^r ^•s.v^{i, ^ 

25 10 ©^StC^vf LT— ^CDilJ-^tZ/^ S^T©KFrBl^i|iJ^-r'g>o 
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mitt^m^\^i>K ^&mmo)j;^^^\^ itkmrnn^m) tm^^i!}^$>^t 

z(D X ^ izm^^ Lxn^n^^^T^^i^ h;^*, -< ym^^^'^iz 

15 04 (a) ±fB^3 (b) . (c) iZm^ tl^ J: fj: ^ Tir y 

m^mmz o oxit. z co jzvizni^ntz^^7.-<it' ^ ;^^3ov^T. 
mo^\^^^mizmmt ^ ztt^x^^o 

35(3, (7)'a-J5)c;^ ^iJ' h ;^^c;tev^T, e 

-i:'P2o (Drnmit. mmm(Dmm.^^(Dy<y v^m^RBkLx\^^ t 
25 #A e.ns©-e, fPtif^B2 0 0 -ctt, z<o ^^gZT.^^ h juizisi-f^ 

<sx^. u-^;uiijcfc 0 ^ffi \y^ji^m(D^^ib^M\>^m^izii, mm^ 
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zmzMLx. :^^m^ii. mmmmn (Mgo^) o)mm^. 

ymm^z cfc o T?t?f (3 ^' ^ > hf- /^^E^^I^4'^wl,e,n^i£x^.;^:¥~- 
mm.\^x\^^z h'h^^x^fz (±feigi3#M) <> 

20 3 cDfEx^wi^^- l^-^^K^-^^m^SfetB^. jEtr^m tfc)|fei^%i^3N• 
^®A^?>CDM^^^cttii:M6^^^ self-sustained-emission ®— ttT'feS 

:i (7).^{rov>T, m4 ^0mLr£^^^mm-r ^ m4 (a) tr^-r 

^m:^^^ hJVXii^ Kinetic iiJi m ~ ^ tf - C7) jfc t> ± 0 iR ^ 
f ^feg (2 1. 8 e V) U'<;l/Evac (Zffi^r ;i 0D3it>± 
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j^^^j]^^--m:iim7 e V -e ^ s o 
—yj. EI4 (b) m\^un(OMg omtmcMs oiz-z>\^x. a 

5 2feoT, i^-wi/^" - U-<;i/r^ ©DOS (Density of St 
a t e s : t^ll^S) ^^bTV^-5o 

*SC*5V^-C. Slii® x:tWU:¥- 0 e V*^ M g O ® iffim^^=^ © h 
^Ev{::ffi^L. h y y E v u E vac OD ^ ;u 

^ Z M^liiLtzo 04 (a) ©-^JSS ;^ ^ i7 h ^i- i: , 4 (b) ©Ay 

20 3 t ^ ^ tb L o 

fF(ffi-r S 3 ^ T' t -5) d {3 7k o 

P D P OM g O^^Mf' P5 LT, ^©iSx^wi/^- U"^:;u-?!5^ 
f-i? =S:fi?tlT-r i) 3 ^ ficfc -o T. P D PiEijj^H*3Ct -SMg 



15 



wo 2005/020268 



PCT/JP2004/012415 



h ;usiJ^^B 1 0 0 -^'{i, mffifpjpgp 1 2 1 -eAcD/w T 7. 

W.^:^^^ h ^\^(D — mXi>^X. 4. 6nA. 1 5 n A. ISnA©^ 

mxm^\:f-j^i)mm^ritzL^izmm\^tifzh(DX'hho zo^wi-^iz 
m^^tzmn^i. ±m c n . cz:^ tw\m. m^mmmiz^ <o s i mm 

±iZsSl.mLtzm^ SOOnmOMgOMT-^b^o 

Kinetic jfetB -}^fcm■^^3 J; ^ tf-^ A«i,6n. i^i^-r-smi^e- 

t *^ ;b -5 o 
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m6 fr^SnS J; -9 m^lf- A*A^itip-r-5{c«£oT. K i n e 

m\±^mm-r ^mmmt-r ^ z t i)-x^ mxi:£. zom^ ^ 

So 

umx'^^o *0c:^-r cfc ^ y n y h 7.mmi i±c, 

25 12 a. 12 b, Sim#S 1 4. ^^jf 1 5 *«ie^$n/i7 n y K 

/N* ^ 1 0 i: , iJ' 2 1 x-^m@ 2 2 2StUfPSM2 

3*^;^ h yt^nffiis$n, US 2 3 if d Lorain, i^. w©^ 
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^^m@^ 12a, 1 2 b > mn^m l 4 . l 5 ^HIMtiJ^^ t T 

5 :7 n > h 1 0 fPM L . -y ^ ^ X ^® 2 1 ± t3 . x - 

^«@2 2. I1M2 3, m^fe^W 2 4 ^cC^~^lllM(i?^J5£ LT^^'y 
2 0 fpi^ L . f^S^ L -7 a y h /N' ^ ;W 1 0 y ^ 2 0 ^ ^« 

^ iO^ L T 0 ^ i9 -B- S X g igl T S -r ^ o 

ifkn^7.-<'^ Y)vkm^L. (Dmmt^^tf-h^mm common o c 

15 ^ )V 2 0 ^m\:^. 7ayh/^^;U 

§0 Slat ^#{3 7 - K/^'-y i?-r^C i^tZcfc-oT, il 51 ^^j: X @ 1^ S T -5 

20 B 1 5 (D^'&Lti^^iS-tSiy n > h/^t^^l- 1 0 fc'tt A' y i:^>''?tWl'2 

^ -e t s o 
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j.:;,T, 7 o y h /-^Jtwu 1 0 X ;^ h ^i^^lSltTM^M 1 5 ©ffPfiE>& 

EI 8 . ±fe A c mmwL%m p d p « v> e> n -5 7 n > h i 0 

5 (D^m^T^^o 

1 1 ±ji{i. m^m^^nti:^m^mi^ 1 1 a ^i^lStt ^n, 

^8^3^3V^T^i. 7 n > h 1 © :3 -^h-ia^fl x >^ 

10 i^;{)«|g.Ct ^nTV^:5;{>^ 

7 o y h 1 1 ±C:feV^T7^:^ h ^it ?:lStt ^feSfi, 

1 1 a 0^ffJJC^^V^T. ^^m@^ 12 a. 1 2 b ®5l^til L)IS^m 
>y K 1 3 a , 13b ^i^ffil^ ^ iaT V^ /j: V^ t Z ?)'ClgCtnt^ <fc V^o — 

m9 (a) . ( b) n y h j^:^. )V 1 0 © gP5>E^® lEI T o 

(a) ti^^^l^ 1 1 a ^3feV^T^^mffi 1 2 b Hf^o T^l^ L/C 
(b) {ix:;^ h Mi^{w*5ltS»f®=&^ LTV^'5o 
20 ^ 8 tr^Sns cfc ^ (r. ±ia^^mii5^ 1 2 a . 12b{i, 

1 1 ^.-^^vLiofz-^xT. h ^ ^t^cseig$nTv>So 1 2 

a . 12b c7)i^gp(i, ^^^i^ 1 1 a 0^:^{I#t/T, ^ §13 IE lb m 
JE ^ S Ct S 7t i6 0 m@ ^-n" -y K 1 3 a . 1 3 b ^gic $ nx V^ -5 o 

^/i, m^^^m@>^* 12a. 12b^Me'J;-5C ^^^Jgc 1 1 
25 a^^Jl^^fcoT. Sim^**^>^*t*4A-^ J^cSiim^l:® 1 4*^?^^$n 

1 4©^®C«. m.i'C'^ <f ^ ^ CMgO] is^hU 
^'^mm 1 5 a ;65?^^$nTV^-5)o 0 9 ( a ) \z\t^ ^^^t^ 1 1 a (I 
^n^T. :7 n y h ij'pT.m^ 1 1 ±C 12b. m'^WM 1 4 . 
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\zt>fz-:>x. mmmn.m\ Qt^^m^n. ^o^^zusot^htsi^T' 7. 
vm^mm 1 5 b*5«^$nTv>So i^tzm-^mm.m 1 e f3{±«ij^fflm 

K 1 6 b A^^ic^nX V^-So 

5 X h 1 1 b omm) 

M'^m'^mm 1 5 b 1 1 a t ^^Ct ^^^H 1 5 a (7)14K 

Ml 5 a hi'rT. V m^mm 1 5 b «|o| D:^&X?^^-r Si£i^^*^2fe > M 

10 12a. 12b. m@/N° >y F 1 3 a . 1 3 b ^ 

ab^ V^^i I T O a:: o #«M*4 ^ffl V^ T?^fiS $ ti -5 iiJ^fflU® 1 

6. ^ly^^ms^N" >y H I 6 b cin^i Piito^afe^ i tox?^^ 
f ntf J:v^o s/c, ::ne>^^m®s^ i 2 a. 12 b, ^Bj^fflm® 1 6 

3a.i;#1t@/N° y F 1 3 a . 13 b. 1 6 b I^^ CJ^^f -5 3 ^ T ^ 
15 -So 

:iOct-5{3x7> Y mumm I sb oTciy^^m®*^^^ lt -5 0 
-r -i) ^ i: *5 -e t ^ o 

20 1 5 b >&iij^fflm® 1 6±na®«M-r s :i i:*^ T'T.vm^m 
xt; h «i§!c 1 1 b ti, m^M 1 3 0 A- e>0m^ tf- a 7. .if h s.zz-f 

:t > M 1 4 0 e> © -< :t > tf - A 4< -y h ;i>^ :^ ^ 6<3 13 A S /i' It CD JE $ i: 
•r S :i ^ A^ftf ^ LV^o w;iT% ^ ;t > A{±lti^6<JJRm btr < < . 
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e 1 0 0 ^m\^X]ikT<0 Hfr^jr^o 

1 2 0 u y Y )V \ 0 ^ttg-r i>o 

C C T% 1 3 0 *^e>C[)m^^tf- A3fel/f3 ^ Pi- 1 4 0-b^h(D 

mEEfnsasp 1 2 1 e^pj^fflm® i 6 \z^m.]±^^im-^^ ^ ^^\z.^ y 

-y^u 1 2 2 ^l9J^ffl«@/^ y F 1 6 b \zmm.-t^o 

10 12 1 riij^fflm® 1 6 AmiE=&fP^Ja Ltj:f}^'b. 7 Y m^Wi. 1 1 b C 
^ :t > e■-Aab'5>v^^i1|^t^'- x 7> hffl^^B i 5 b e> 

h jv^mm^m. 200 -e^t^fr :ii:J3ci;oTx^ h m^mm 1 5 b © 

15 1 5 a CDfPM^ d 

X ;u - U ^ ;U tf — i7 ® X ^WU — W ;U h O II J . f x ^> ;w — 
}y^J\^-iknir\:f-i^ (D^m^ , If - A miJft ^-fb t3 -5 - 

o 

25 3i*5. ±i5BI 7 T'ti. x;^ h ^Jsit 1 1 b ^ 1 o/f ttlgCtT, UMM 1 
5 a :i:^Co V^T®ffPfiffi<Sr^^^c r^tziK ^^^m 1 1 a ^ V> < o ;6^fl!)^ 

miz^mLx. ^mmz' t\z>^}tLXT 7 y mm i i h^mi^ix. 
mz' tizumm^mm-t ^ z thxt zmzj:^ x^mmo)mm:r 
ii(Di£^-D^ i^mmx^ ^cox\ y ay Y <o Bi^mM^w.izmm 
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<^«^t&mtttg^. mmmcD^'m^m^mm^r ^ ±xmt&x $> ^ o 
10 ^tz. ±mLtzBi^yimit. FDPcDummtLx^m^n^ 

mmLx, nth^n^—ikm^cDmm^m'^Lx^^rzoiznLx, 

15 p Dpmwjmiznn.i^\kizmm^^x^ummo)mm,^^<Dm^izm-r 
^mm^. jzKimmizmm-r^ztib^x'^^ ^hizj:^x. pdp^s 
^iLXfz'ikcDWLm^\k (Wammz. ikmmnts:^) tm-^mmizm^ ^ 
i)^^A^^n^izmm-r^ z i:*^-et 

20 L^b^H, Ji3E0fPfiffi^e=SrfflV^T, ^ (7) 7 o > h /n* ^ ;K7)^^M ©fp 

ji $ i± ^ J: -5 (3 -rn {i\ fpM^ns p D p ©S5jm#& (wcmmtt^mz. 

25 «?yAff. Ms0^mmiZ'O\^xm^Ltzm.:i^^^J\^^-\y^f\^~ikm.^ 

ct^i3>hn-;H-n(f, fFi^$ia-2) P D P OSScm^J^mEE ^{£V\®H 
t3 3|fiii>^ d i::*^-et 
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oV>TiE-</c;{)^ P D P CDiim^;^'^ ::2;^^3oV^T IS] It C7) :^ & T% 

10 ^fe. P D P Jri^ffl Sn^Sfem;^';^ t Ti!jfmM$^«EE75^i±^6*j{£ 
tV^JK. -0iJ^tfSrO2, La203, A 1 N ^j: o V^ T 1j , 

15 m-t ^ z ht^x^t 

20 Sc«^^^^ filler, J^i^M-^^#^*:M?:<i^i)^^-«at3 
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